Genotype-phenotype correlation in PEX5-deficient peroxisome biogenesis defective cell lines.
Proteins destined for the peroxisomal matrix are targeted by virtue of a peroxisomal targeting sequence type 1 (PTS1) or type 2 (PTS2). In humans, targeting of either class of proteins relies on a cytosolic receptor protein encoded by the PEX5 gene. Alternative splicing of PEX5 results in two protein variants, PEX5S and PEX5L. PEX5S is exclusively involved in PTS1 protein import, whereas PEX5L mediates the import of both PTS1 and PTS2 proteins. Genetic complementation testing with over 500 different fibroblast cell lines from patients diagnosed with a peroxisome biogenesis disorder (PBD) identified 11 cell lines with a defect in PEX5. The aim of this study was to characterize these cell lines at a biochemical and genetic level. To this end, the cultured fibroblasts were analyzed for very long chain fatty acid (VLCFA) concentrations, peroxisomal beta-and alpha-oxidation, dihydroxyacetone-phosphate acyltransferase (DHAPAT) activity, peroxisomal thiolase, and catalase immunofluorescence. Mutation analysis of the PEX5 gene revealed 11 different mutations, eight of which are novel. PTS1- and PTS2-protein import capacity was assessed by transfection of the cells with green fluorescent protein (GFP) tagged with either PTS1 or PTS2. Six cell lines showed a defect in both PTS1 and PTS2 protein import, whereas four cell lines only showed a defect in PTS1 protein import. The location of the different mutations within the PEX5 amino acid sequence correlates rather well with the peroxisomal protein import defect observed in the cell lines.